INTRODUCTION
With appropriate boundary conditions, the magnetospheric cavity can be regarded as a resonant cavity for ultralow frequency (ULF) magnetohydrodynamic (MHD) waves. It has been shown that ULF waves sup- [1985, 1986] , attention has been directed to the global excitation of ULF waves by large scale compression of the magnetosphere. As the magnetosphere relaxes from a disturbed state to an equilibrium state, those wave modes that can stand in the cavity between radially separated boundaries will be less affected by phase mixing than are localized excitations and thus they can be observed long after the initial impulsive excitation. Analogous global wave modes have been studied in laboratory plasmas, where they can serve to heat confined plasmas [Ross et al., 1982; . Appert et al., 1984] .
Through numerical simulations, Allan et al. [1985, 1986a, b] and Inhester [1987] demonstrated that following the impulsive excitation, different global modes of the cavity can be excited. The numerical simulation approach gives a good description of the global magnetospheric response to the excitation but does not provide details of the global modes because of lack of resolution. For analysis of detailed structure, we approached the problem differently. Our previous work (Zhu and , which will be referred as ZK) focused Copyright 1989 by the American Geophysical Union.
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0148-0227/89/88JA-03797502.00 on the analytic formulation of the problem for a monotonic Alfv•n velocity. It is the purpose of this work to describe the properties of cavity modes for a more realistic Alfv•n velocity profile.
In the cold plasma approximation, the MHD wave dispersion relation has two branches: the compressional Alfv•n wave mode and the shear Alfv•n wave mode.
For a homogeneous system, these two wave modes can exist independently but inhomogeneities of the system usually couple them. In an inhomogeneous system like the magnetosphere, the shear Alfv•n wave is localized in L. Its wave frequency is determined by the Alfv•n velocity along the field line that supports the excitation and by the parallel wave number, fixed by the length of the field line and the harmonic order of the perturbation. The shear Alfv•n wave mode thus produces a continuous spectrum to which each magnetic field line contributes its own resonant frequencies. The compressional Alfv•n wave mode, on the other hand, is not localized in L shell. The coupled cavity mode of the terrestrial magnetosphere is closely related to this wave mode. For the magnetosphere and for typical Alfv•n velocity profiles, the cavity mode as determined by the compressional Alfv•n wave has frequencies lying within the range of the continuous spectrum. One may expect strong coupling between the cavity mode and the shear Alfv•n wave on a resonant field line where the two frequencies match each other. Below, we will describe the cavity wave mode by an equation for large-scale compressional Alfv•n waves in an inhomogeneous plasma. Embedded in the differential equation is a singularity at the field line where the shear Alfv•n wave dispersion relation is satisfied, i.e., w -leA, where w is the perturbation frequency, k is the parallel wave number, and A is the Alfv•n velocity, assumed to vary across the background field. As suggested above, the singularity couples the cavity mode to the continuous Alfv•n wave spectrum. One should recognize, however, that the MHD requirement that characteristic distances must be large compared with the ion Larmor radii of fluid particles breaks down near the singularity. Consequently, one could also argue that the singularity arises because our model omits some microscale physics. The Editor thanks K.-H. Glassmeier and S. Migliuglo for thei• assistance in evaluating this paper.
